In contrast to the Euler method and the subsequent methods, we provide solutions to nonlinear ordinary differential equations. Consequently, our method does not require convergence. We apply our method to a second-order nonlinear ordinary differential equation ODE. However, the method is applicable to higher order ODEs.
Introduction
There are several methods of solving nonlinear ordinary differential equations, such as the Euler method, RungeKutta methods and linear multistep methods. For a detailed description of these methods, see, for example, Kaw and Kalu (2009) , Cellier and Kofman (2008) and Butcher (2008) . However, these methods are approximations of the solution and thus they require the assumption of convergence to the solution. Consequently, numerical methods, based on real data, are needed to obtain a solution.
In this paper, in contrast to the previous methods, we present solutions to nonlinear ordinary differential equations without the requirement of convergence and without the need to numerical methods. In addition, our method is far simpler than the existing methods.
The Model
We attempt to solve the following nonlinear ordinary differential equation (higher-order equations can also be used)
Consider the following Taylor expansion of y around α ( ) ( ) ( )( ) 
Practical Examples
For simplicity, we present two first-order numerical examples. Using the above procedure, the solution for a first-order differential equation takes the form ( ) by construction. Hence, using (2), we obtain
